Objectives: To describe the clinical characteristics and therapeutic outcomes from male patients diagnosed of Haemophilus spp. urethritis.
INTRODUCTION
Acute urethritis is one of the most common presentations of sexually transmitted diseases (STD) among men. An increased incidence along with a change in the profile of the involved pathogens has been recently described. [1] [2] [3] Among non-gonococcal urethritis (NGU), Chlamydia trachomatis is the most common identified agent, accounting for 30%-50% of the cases. [1] Other pathogens associated with NGU include Mycoplasma genitalium, Ureaplasma urealyticum, Trichomonas vaginalis, Haemophilus species, Streptococcus species, Gardnerella vaginalis and viruses, such as adenoviruses and herpes virus. [1, 4] An increasing number of cases of Haemophilus spp. other than Haemophilus ducreyi causing genital tract infections, such as urethritis, cervicitis and vaginitis have been reported. [5] [6] [7] Both Haemophilus influenzae and Haemophilus parainfluenzae are colonizers of the upper respiratory tract and are part of the normal oral microflora.
Sexual transmission of both H. influenzae and H. parainfluenzae has been described.
Transmission of oropharyngeal commensal flora to the urethra via insertive oral sex is recognized as a mode of transmission of several pathogens including Haemophilus spp. [1] We conducted a retrospective study to describe the clinical characteristics and therapeutic outcomes of male patients diagnosed with Haemophilus spp. urethritis during 2013 and 2014 in Hospital del Mar, Barcelona.
METHODS

Study Population.
All patients who presented to our Hospital from January 2013 to December 2014 reporting less than one month of symptoms of urethritis in which Haemophilus spp. was isolated from their urethral samples were included in the study. Identification and characterization of Haemophilus spp. was performed by the API20E system (API system, BioMérieux). The beta-lactamase activities were detected by the chromogenic cephalosporin method.
RESULTS
Haemophilus spp. was isolated in 52 out of 413 urethral samples (12.6%) received in our laboratory from patients with symptoms of acute urethritis during the study period.
Seven cases (13%) corresponded to H. influenzae and 45 cases (87%) to H. parainfluenzae. In total, 6.8% (28 of 413) of cases had Haemophilus spp. identified as a single pathogen: H. influenzae in 5 cases and H. parainfluenzae in 23 cases. Clinical and microbiological data of both groups are summarized in Table 1 .
Characteristics of the study population
The mean age of the patients included was 31.8 years (range 19-62). Forty per cent of patients reported to be exclusively heterosexual, and the other 60% to have sex with men (MSM). Four cases (8%) were HIV-infected patients. Nine patients (17.3%) reported a previous STD.
Clinical presentation and sexual exposure
In both groups, the most common clinical presentation was mucopurulent urethral discharge (71.2% and 64.3% of patients respectively). Patients were asked about their sexual exposures the month before consultation. All cases reported having practiced unprotected insertive oral sex. Five out of 28 patients with Haemophilus spp. isolated as a single pathogen reported this exposure as their only sexual practice in the preceding month (data not shown in Table 1 ). Less frequent sexual exposures were insertive anal and vaginal intercourse.
Co-infection with other microorganisms
In 24 out of 52 cases (46%), Haemophilus spp. was isolated with another pathogen: 10 cases (42%) with Neisseria gonorrhoeae, 8 cases (33%) with Chlamydia trachomatis, 3 cases (13%) with Candida albicans, 2 cases (8%) with Gardnerella vaginalis and 1 case (4%) with Ureaplasma urealyticum.
Resistance mechanism
Nine cases (17%) of Haemophilus spp. were beta-lactamase producing; all of them corresponded to strains of Haemophilus parainfluenzae.
Prescribed treatment and outcomes
In 48 cases the prescribed treatment was ceftriaxone 250 or 500mg I.M. 
DISCUSSION
In the present study, Haemophilus spp. was isolated in 12.6% of the evaluated samples.
In concordance with previous studies, Haemophilus parainfluenzae was much more frequent than Haemophilus influenzae (87% vs 13%). [5, 6] It is difficult to prove the pathogenic role of microorganisms that can be isolated as colonizers under healthy conditions. In our series, Haemophilus spp. was detected together with other microorganisms in 24 out of 52 cases (46%). Those cases could correspond to a dual infection, although the pathogenicity of Haemophilus spp. remains uncertain as it could be merely a colonizer. In the remaining 28 cases, Haemophilus spp.
was isolated as a single pathogen. Taking into account that only symptomatic patients were included and that other agents involved in urethritis were excluded, Haemophilus spp. could be consider a pathogen in at least 6.8% of the patients. Rates of isolation vary in the literature, from 1.2% to 10%. [5] [6] [7] .
Urethritis by Haemophilus spp. seems to affect men regardless their sexual orientation or HIV status. In our study, it was isolated from both heterosexual males and MSM, with a slight predominance in the subgroup of MSM. Previous reports have described cases in both MSM, [8] and heterosexual males in relation to prostitution. [6] Indistinctive clinical symptoms make it difficult to differentiate urethritis due to Haemophilus spp. from other causes of urethritis, and symptoms can vary from purulent urethral discharge to mucous clear discharge, with or without meatitis. Some cases may complain only of dysuria or urethral discomfort. In our series, the most common clinical presentation was mucopurulent urethral discharge.
Patients were asked about their sexual exposures the month before consultation. In our series, all cases reported having practiced unprotected insertive oral sex, and 5 of them denied having had another sexual contact apart from this exposure. These two facts suggest that unprotected oral sex could be the main route of transmission of this pathogen, although vaginal or anal intercourse cannot be completely excluded.
Empirical antibiotic therapy is offered in all cases at presentation, and includes ceftriaxone plus azithromycin or doxycycline. In all our cases in which follow-up was available, this empirical treatment achieved a complete clinical resolution. Betalactamase-positive strains represented the 17% of isolates in our study, lower than other Spanish series. Orden Martinez et al reported a 21.3% of beta-lactamase-producing strains of Haemophilus spp. in both genitourinary and respiratory samples, [9] and Orellana et al reported a 41.9% in urethral samples. [10] No cefotaxime-resistant strains were found in both series. [9, 10] 
